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ttrcfe*. ^ ©$j©;}< y ictt 2 oo±©;i#tre j v 

^— fe>h~ffr?j5 O^WN-lz^hOJiin^yv-S:^ 
*/. . 30 
[003 6] hfflfttiL ±K©sKy V- £{&©# 

*4taa*-&*3-&ftzii:fr«koT^$tiS. #WS©- 
HS£0!It?14, -z<D^j^r-a.-y h©?*> 

©-3IHC, ^f314S#^5:*U zmcfcU, #yv 
- 14. ^©<fc o fcfitffcv yfte J: y fc*&«l£ig&l38 
ft?Uc<<&ft„ £©#a60n*Hu sKUv-14, ftB&fi 
£39 (PAG) i:«*-&toS*iT. US?*M*Wfc»* 

fft. wtommwt* u^htmi4. 

&U:PAG£-£tJ. 
[0 0 3 7] ±ffi©£S6«Ttt, *tt*8S5S««*»©l/2? 

7, hfHfi5^®^«?si4. us/'* htm3!><scimt5tsn 

ft£^b1"ft. *«W©I/S?^ HWBt*yS h 

ftjrbfcl : nttft£, nl42RhT*feft^'tT'feft. 
n©tt#2 J: »J/hSVxJ:-*)*«««g|BgEtfcTt4-J»^3 50 
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y h 77 h*H6<, &©n D D fC#S< &ft. 

[0 0 3 8] sKU^-««*KWIC*tttt5«tc^SNtT»* 

ft «k e> «5*«W(z^a6WT?»4, jku v- izimimm 

*ftW4^JBtt^jW»U iftjBWjT-ttfratt 

ic-fft. us;^htm*<2*»T»jtanftfc, pack 
ft. 

[003 9] 1/^7 htm^ PAGili: fc£Jtt8W*8 
yv-fc, ±fE©£e>&gl2© ; ty7-£:, ^<h=t 

yv-T&ft. zi©s*i4> mtffi^yv-^ Bg^ 
ffimznt&rt? y u- h^y v-©«^fei«aR?* 

ft. 3©4<yv-©-^JI4, ^©^>ilCj;c.T^$n 

ft. 

Mb 7 ] 



fcfe'U nl4*SjO. 9 5-3^0. 5T'&y, m»4*&0. 
0 5~»0. 5T'$>y, n + m=lT'feft. ntfiftO. 
9 5~$t)0. 7 5Tfe'Jm#U0. 0 5— ,%0. 2 5T' 
feft^S6W^fijT**fti:#A6tift. n^0. 8 5 
~-*tO. 8T'feym^1j0. 1 5~*50. 2T'^ni4S 
^IC^fljT^ft. 

[0 0 4 0] ±iB©JKy^-##KWK*tt8UBC^ 
TfeftlCl4, RtL<l4R' *fcl4-€-©H^l4. ^'Jv 
- »C»ia[©^»ttS:^AftfflftlST»6. R * fel4R' 
©C> t.©VNt*tt^-^*WJ V-{imM©^?gS$:^ 
ftflKa6T*Jfeft«^. R4fci4R' ©te*Ji7KjRt-r« 
3 ^pJfgT'feft. RiMW&mm.'PT-XV v- 
jSttH"Tftfe©©iB»ST»ft«^» Rl4®r^ttST'«> 
ft. R' ^TKttBaKett+TsJfy^-Sr^iStttCtftfe 
»©flHftilTSfeft»^, R' #gfi£14ST-&ft. 
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BWSttSoflSWu t—?*M t-y$M 

R' ttHT&y, Rli. ±IB®BBS6ttaS® 
*>CD 1 Ot'&S. 

[0 04 1] _hfB0>*SK, PAGtt, U^httfW 

safcit#s*is z.(o$mMT' io 

*V5PAG«*J0. 5Sfiyt— fe>l — *Sl2 OSfi^'C— 
■fe > h & (M>*. P A G-£*S# l/S?* 2 0 

[004 2} ft3%2W®aBb^ 1 9 3 n mt'feS V V 
14. PAGOfili, PAG©M^tC^#-rS„ PAG*' 

m 3 *i**#©*^*B6tST?l*. 5 e> fc# < tf> P A G 
G&ififiA— ift2 0fifl;A'— fe>h) #i/S? 

[0043] jiattii. -a5:^ye^-^*tc, ffl&i. 

[0044] ui;^ htm*«*ttsufe isswi 
tragi*. *tt*ise»i^©!Ky-7-(ojasiRS:* so 


4#H§¥ 10- 10739 

16 

taSWWSttili. PAGlC«fcoT^S*l£8BCSfc$*l 
[0 0 4 5] W« *ttS*i«§?tt«:'T**t 

^-®^U^htm+OPAG®fili*«j0. 5fifi 
— »411 J ''!- t^bT'fey, x*^-^ 
S't4^WcD^aJf!lSl©Sli^l 0-^4 Ofifi^- 

[004 6] immo>% 3 ©HKWTftt, h*#T4 
ti, ^«J$PJfe«fcD ; PAGi;iffl*^$tife7Kfti£* 

n^v^p^-o^io3>h5^h^iBi±-r-5. -?-©3ifi 

^yv-33J:^j§ft^liS!WiJ©lS*©7KS^^«a± 
PAG£*oT£&3ft*IBCJ:oT3Wfc-r*>fe«> 

[0047] aESSfcasKUv-c-ffiiti. ) )\>ifs)\,%y 
^;7- js^vw^yv- 33«ku ; 2c>©T^ 

ns^yv-ii^©#ifc^sns. 
Hb8] 

Q 

" JlC - 

fefe'U nliii^O. 9 5~*?I0. 5T-&y, m+p{4i^ 
0. 0 5~^0. 5T'$>y. n + m+p = lT&&. n 
^0. 8 5~^0. 5 5T'&ym+ ptfiftO. 1 5~ 
*SJ0. 4 5T»*>64:%3pjT?*6. ntfJ&O. 8 5~*S 
0. 8T'feymA%0. 1 5~*&0. 2T'*>ni4Se5lC 
«^JT'*S 0 JJBfflsK'J ^-«*HBC*tt»»^l 

s. r' ^*i*siee«*TJKyv-«:^iStttci-&fe 
«>®«KasT*s«^. r' immm?&z>. 
ikr' ©e>*>o-^*^g^T'feyRfe«ko t R' am 

ffl&ttfcfitt. ^yv-^TK-ft^sst^^T^^ms 

lC3fc5>«ke>JC SJRStift. i©>Kyv-Jdu Ui>'^h 
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it^^tfeotf'Jv'-i:, P AGi:, &8?«!ft!)8]^ 

[0 0 4 8] S3y^©iZ^ffiHKfctto®£fc}%#$£ 
SIC J: y \yp7. hS»fctff»Cia!Lt"*-*. #¥a5fl&W6 

i^x h7-f ^©^B^^s^itnfc^yv-:^ 
uy* hmshnmxti-z. hrk, io 

St-rsfc&icii. o. 6«T©3fc*t6£&*OT-*-*©* t 

[004 9] 3fc3 6 ffiSai. JK'J^- SJ:tfPAG©||* 
Kfctt*(BbW©«aBc{SgM-<&. fot, 1/5>*M* 

[0 0 5 0] *^©^n-fe^T'li, HKIC, ±iB©J& 20 

3>">xA±tcii, — jk»c» f&©tifi}©Jg*ft&ift£ ti 
5. ZKD«k-p^^i7Mi, *©±lcflSffltaf4©JffjWl9* 

[o o 5 l] $3g©jp<*ti, us^haxBft. 7-f;i/A 

li, &J0. 2 m m~>j$ 2 m mCD$&fflT-&5„ 30 

[0052] i^* M*. j^yoimfeK^-r 
sfe^c-^u^-^. (s^«u^<-^) ■*-*©*>*#* t 

V\ »*UV>St3t«J^-fafl[tt7 0"C~1 6 o-c©^ 
HT% #*UM*Mti*!j0. 5~J^6 0^©«SHT-«> 
6„ l^X hffl&te. m 1 9 0 n m-H® 3 7 0 n 

e>fcx*;i/3f-Tg#$*l-5. —SBC 1 9 3 nmOft 
lC^LTJl^i:%^e>tl-5K-Xg (ffifi) tt. 5-2 
5 OmJ/c m2©t6HT? & 5. («^«M3 <fc tfXfllM 

s*ic«~rsMf5-rs F-xfi*»#iLe>n*. ) 40 

[0 0 5 3] »3tsnfetm&d?x h^-^-ts 
©*<8F*Ur\ 3(7)^x h^-^icfcy, ii*©nife0!i 

fc^fc©£JS#HIBiS*ia. ^fctfx 
-^aKti*S)7 0TC~*Sl 6 0"C©<pgfflT'fey, 
B£»B*52 0©~$>3 0#T'&-5. Braver Sciences^ 

[oo54] n%*ibtz.to*mMr*a\zmhtdim 50 
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li, TK/TKgS-fb^h^^^T^^-'fA, 7K/NaO 

H, £fe(i, >TvXdaV-;k x#y-;i/£j:tf;i* 

[0 0 5 5] 3fflt& 1^7. h©A**->#, 3!£#tC 
fl&fflti^x*^>^ffifcJB^TT©*©C«¥S*i, 

[0 0 5 6] *^©Xn1zXT'SffltS^fi^lIi!eRl© 

mxmioM&h. mmm\<mwm.\z& 

•feXTli, Reiser, A., "Photoreactive Polymers : The 
Science and Technology ofResists" (^5a?33«fcO^ 
63t) (John Wiley & Sons, pub. 1989), fcitf, Damn 
el, R. , "Diazonaphthoquinone-based Resists" (SP1E 
Optical EngineeringPress, 1993)lCfB$£cSfrlT^-£> J: 

o >jt vit-t-y h * j ymmmmum v%* t 

7 h^ry' >-2-^7l/-5-x;i/^>^©^>^x^. 
^Sttl^^X FWai 0~ft«j3 5fcftA— fe> h 

200 o&rr<Dmtmmrsb^ t^mx* 

[005 7] P7 \Jit1-7 h*J yfflffltmtt. 248 
n mOMMZW&l;-. 19 3 nmtliS b»C®JR*% 

z>tLtt>\zisi?x htm\zm&&tiz.ti*'z&fo\ *(d 
3©«k e> wmMtffiits z: t immmm 5 , 

3 10, 6 1 9-J^3«kt;#BH#i J ff!5, 3 7 2, 9 1 2 

[0 0 5 8] 

[JSOT 

Ml] y > u>f a x y v- & 

©ffl|T?JB€SixSl" -^T©WaStiAldrich Chemical Co. 
A^#lC7vtlfe„ 2<1©P T F E^APA;i/Xil^W 
fcJ»H*&HAfe9S»Lfc 5 0 0ml ©Schlenk^^X 
3lC, (4 0. 7g;4 3 2mmol)& 

»S3tALfe. «rfelC*»iS*fe*l*-7 M >» (4 
2. 4g;4 3 2mmo 1) , 2, 2' -7Vb:*X-<V 
^□xl>ij;b (A I BN) (0. 706g; l^Wt 
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— fe>h) , S,l:i;fh7tK0 77> (THF) (6 
Oml) 7)l>3ym±)-FX'to7it-, Z\0)W&%*. 

3 wxm.-vm.-mi&4 1 mz £ uDtfiu «tt 

U 6 5 , C<D*fcmiC2 4l$&^Lfc. ?fr*Pft. 

ZOmW-^T*. Yy (lOOml) \Z 

nxmmu brnm^^^-^Mztm^ 

[0 0 5 9] W2] 1, 5-^^;i/-l, 5-2/* 10 

2{S©PTFE^n/1;i/7£$fr35«Jfc 
JJH^SrflliLfettaiLfe. 10 0ml ®Schlenk7^7.3 
tC, 1, 5-i**f\>l/-l, 5-2/*D;***^x;/ 
(llg; 1 0 2mmo 1) ZM&ZiALt-o #rfcK# 
«ia-&fe*5*TU>f>» (1 Og ; 1 0 2mmo 1) . 
AIBN (0. 1 64 g ; l^Wl— te>h) > fcitf 
*J**Vy (3 0ml) T^^ff^TT'iaxfc. 

*^;i>x^;i<>7- h MCfftfi§8?U iS-^fc 5<fS#gic7> 
bfc. -£tf>@#£: 2 5ml (D^ ^l/X-f^Wr h >K|ftf 

[0 0 6 0} [#|3] 5, 

£/X>£M7Kv W >^£Dn3j<U v- £J£TF<E>#II£ffl 30 
^TiSHSUfc. dcDn^y v-&EI2&C:gVt. 24@c7)P 

t f E^n*)i,7Lmw&mm&ffi%.t=ftMLr=. 

1 0 0ml©Schlenk7^^nlC, 5, 6-£?fcKa£* 
^□^>?yx> (1 0 g ; 7 5mmo 1) &M£M 
ALf:. «feCWgtlfej**7K>S (7. 3 1 
g ; 7 5mmo 1) , A I BN (0. 1 2 2 g ; 1 W 
A— fe>h) , feWTHF (17ml) 5:, 7;i/=i> 
JEEATTiDjife. 3 0©?fri*-$ftL-l* 

*1M*;MCJ:yB!lftlU «#*U 6 5T:©?lWSK2 4 
B*BaaLfc. TWMfc 86^*S:5ffi#Sl©S?xf-^x- 40 

■^-fc^^l/X^l/*- h> (2 5ml) ICffU^U 
iS^&5ffirtWoyxf-^x--r^c8t»S-ttfe. 3 

(D^ , a-fe^5:$e > {c2[Hiiji>jjiu7c. aftoaKSTsKy 

[0 0 6 1] [#I4] i, 5-2/*d:**# i?x.yk.M 

t-. ZLc7>=i;Ky v-&H3K5jVt. 2{ic7)PTFE&A 
Py^^Sa^«dJH¥»«:«JLfe«B»U& 10 0ml 
<DSchlenk7^^=3lC, 1, 5-^a^^^^x> 50 
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(llg; 102mmol) Zf&M^Ltz. ffitzlZft 
m^tz.m^^>Wl (lOg; l 0 2mmo 1) , 
AIBN (0. 164g; lt;Wt-t>b), feW 
*J**Vy (3 0ml) 7)]s3yE.±TX'Mz.tz. 

BK^,U S^U 6 b-C<DW4lZ2 4f%r<mi>tz. 

ft. jeS«fTS;^*>S:|»*U jKUv-S:^^x 

;* f-;i/x^;i/>7- h > (25ml) 

u m&mz 5^^a©i/'x^;i/x-x;uctya$it 

fc. 3©7aizx£$e>i;:2ii]*#y;gL*:. ftft<z>i&il 

[0 0 6 2] [«5] y;i/tf;b*>£,%*vw>®i: 
7 * y ;m© * - # y v - & js/it ©#mk *m v ^Tssii! i- 

fc. 2 <@© p T F E ttXD/^^i: «(*tt«J»M» fe* 
A.fe*HiLfc5 0 0mlOSchlenk757.=J^ 

(4 0. 3 4 g ; 4 2 8mmo 1) £K£iifAb 
Ac. «feiyWS*fe|fc*?W>ai (3 4. 6 3 g ; 
3 5 3mmo 1) > J&ebfeT* U/HB (5. 14m 
1 ;75mmol), AIBN (0. 703g; 1^1/ 
rt— fe>h) . fcilFTHF (10 0ml) £, 7;i/=f 

4^sbfe. ^spft s^&5ffitf*a©s;x*-;bx 

r/WCifclftSI*, ^3iLT^y-7-$:J|X»Lfe. 3. CD 
7D-t^$:SetC2|lI^yJILfe. Sftc7)jSa§T'^yv 
-5:J|XmU K^5 0-CT'$^$-&fe„ 

[00 63] [«63 m5izt?MLt-J)\>#)i%y, 7 
i7 y £tfM?*7 U'f >®E©3/Ky S:, i/^ n 
^-9- y > 3. h «k o X Y Wft*. 

y h=3-/MSEt fettx**2/3-^«tt -7 

L/i/^h^4cp©3Ky v-(DMSic*fLTiti<j2 
5*ftA— fe>h©iT*^CiD^.fe. ^56^1 (P 
AG) T'feS b V 7MD ^ b ') 7 1- 

m&^co^J •?-<DM.izttVTlfti 

0. 2/tm^T©PTFEJKS:ffi^T^M«:SliigLfe. 
[0 0 6 4] HMDSS:ffifljbfell[g4>f>f-, 
5>f>^ feJ:^6-f>5 : -cr)t/y3>'7xA±lC2 0 0 
0rpmTM^^>3-Mfe. SSSEatlfctfxA 
fe^-V h7"lx- h±l 2 O'CT'6 0#^-^ Lfe. 1/ 
XT. h7J *<J0. 6Atm~*<jO. 9/ira©ii 

CDJP$^:%LTV^fc.„ Lamda Physikx^ri/Tl/- 

ififcttGCA XLS LaserStep QmSttfflKi WUVM 
^ffi&^fcSuss Model MA56A=J>* ^ H75W ±S 
jgv\T, 24 8nm©^OMtT'7^;bA$:A^-> 
*3tK-X4Jd*&0. 2 5~»40mJ/c 
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nm^mVT. >&3^5mJ/cm2£T<gMt3-£ 
tz. 

[00 6 5] ftlC, Uftl>tz7 4 )\s2±Z, 120G-1 

4 0-cT- 1 mz, *w&mm 

(7K®Hfc-r h ^ * J-)\,T>=E- V A (TMAH) ©0. 
2 6 2N?£*dO #T?ift3£f& /\** S 
ft K-Xft^S K-Xg0#5j 2^0 1 
l/SfthttO. 2 5MmO^$<Z)^3i5:ii^Lfe. ^ 

stiSfi<i©^hWt -£0ft&0Xa-fe*^8ttc 

[006 6] [09 7 ] y MtKv w 

7?u;i/$Et -x^;i/fc«fctf7*y;i^0=itfyv-£ 

J^T0##?£;§VNT-£j£Lfc. 2«DPTFE^AnA 
;i/Xil^«J^iS^$:iixfe$^Lf- 500mlOSc 
hlenk^^^nlC, y ^^l/* > (16. 4 1 g ; 1 7 
4mmo 1) £35££fAL£. «ifetC#^$-&fej!S&Kv 
W^i(17. 09g; 174mmol) , ISbfe 
7£ VM&tt —73-)\/ (4. 4 6g;34. 8mmo 
1) , WmXst-TtVmi (2. 51g;34. 8 mm 
ol), A I BN (0. 2 8 6 g ; l^W?— fe> 
h) , fc«fctfTHF (4 0ml) T )Vzi>B±lTX' 
iUfcfc. 30*&£4£3£, 3 H]©f$&-g|^-g?S|HM ? 
/WCiUJBfcfttU *WU 6 5^C(DY*j!§;ci 8B#fl3SL 

aKSLTsKyv-SJRJRLfe. z:0Xn-te;*.-& 
S&k:3Bl»yiSLfe. afteWKSTjKU V- £li3$i 
U S355O-CT'f0i$-&fe„ 

[0 0 6 7] 8 ] m 7 ICfB^b t=. J X 7 

>7 y )vm t - X^;U 7£ U ;uHW3 .fctf&fcKv w >Sf 
©n/K'jv-s, Xntfu>yy3-;i/^-^;bx— r;i- 

7 -fe * - h h «B*^*>«S Ii:t:J:oTl/y^W45: 
>h©jKUv-S:^-ev^. (PAG) T* 

T©PTFE|«fcJ|^T*R«:»»l,fe. 
[0 0 6 8] HMD S £^fcL,f-itfl4 -f 

fcitf 6-f >*-©S/'J:3:/$xAJ:tC2 0 0 0 r pmT* 

«RSnfe9xAS:*y hX 
U- M 1 2 Otf 6 0 f It. l/i?^.h7-f 

;bA0Jp:SI£ftO. 1 nmX'&^tz, mz, Lamda Phys 
ikx^i/vU— tfife&GCA XLS LaserStep (#Sg^ 
ffi&O aSUVg?3ti£S&fii;LfcSuss Model MA56A=)>* 
* h77^t$:i^T, 24 8 nm0-?&R0]&fctlfT*:7W 

4 0. 5mJ/c m2*T»JjSttlCSHfcS-efe. £ff K 
-X*tt*&4 0mJ/cm2£$|5£$;ftf- o 
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[0 0 6 9] S^bfe7-f;i/A&, 12 01CT-2 

tiffi't-tLtz. IklZ. *&&mm (TKSHtxh^* 
W>?-7^ (TMAH) 00. 2 6 2N^S) (f 

[0070] [#| 9 3 01 7 wast-fe ; ;i/d<)b* x 7 
>?V)imt- x^-;k 7 * y <k tfjfekv \/^ym. 

10 tmLfc. &5k£LXfibtlZmL\3ffil 2. 5 fit* 
ha-Mtt -X^;utr_li-r^^i/n-;u^t -X^ 

m&st-*>h<D&T°mnztozfc. m&£M (pa 

G) h y 7;i/^"D^ ^ >^.;^>®fi>"7xx;i/3 

- kx o A * \t J ±7)\/*uzfZ yxfrfry&ify x 
x;i/3- h*x ^cp©5K'Jv-0filc#LT^ 
1 SfiA— fe > h ©aT'^lCin^fcc ¥±§?L1M XA^ 
0. 2/iin«T©PTFEKffl^TMSiitfe. 

20 [007 1] mz. HMDS5:^LfeiaS4>r>^fe 
J:U f 6-r>5 : -0i/y x>t7x;N±lC2 0 0 0 r pmt')§ 

- h± 1 2 0-CT' 6 O^ra^C-^ Ufe. h ;i/ 
A0^$liii!<jO. 7Mmt-feot, r^fC, Lamda Physik 
Xdri/Vb— tf^^liGCA XLS LaserStep (^BJgSSiS 
S) aSUV«3yg«&fllAfeSuss Model MA56An>df^ 
h75-f-*-fcffl^-C 24 8 nm0?^*0iili|-T'7'( , ;i/ 
A^A'^-Vgg^Lfe. «3*K-X*«&1~»58 lm 
J / c m2* X*X&mizmt2tt. $W K-Xgli, 

30 h I) 7;i/^"D ^ * >7Jl/*>Ki&0 PAG 5:^-^ \sV7. 
hTli^j4 0mJ/cm2t'S>y> y ^-^I/pToX^ > 
^^*>Bea©PAG&*DUS;^. hT*W$j6 OmJ/ 

[00 7 2] mz. mybLfcy 4 120^CT-2 

^w-^tfe. mz, *®&mm mbit^t?* 

^^Ty^-Vl* (TMAH) 00. 2 6 2N?gi£) tp 
[00 7 3] ^H#lCtt^S«ke> tc, K-Xfi 

yu*x$m\zimtz>. 

[00 74] 

[««©»*] Rh^^fcri:<, *«iBlcj:*itf. 7 
I/- h&SVHi^^^y I/- h03*y v-0^ig 
ftiftll/^hm 1 9 3nmy V9?~74 XD 

{iM0jS5m&iM 

[01] 1, 5-^^;i/-l, 

y>iW^ w>g?0otf<y v-0HT'*-5„ 

50 [H2] 5, e-^tKD^D^;!!^^* 
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[03] 1, 5-i/*D;fr?*£>x>£j»7j<vW>®e -^;K fcitfT^U^©^^-©^^. 

tmi] [02] [®3] [04] 
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